The experiment was conducted at the experimental Field of Sher-e-Bangla Agricultural University, Dhaka during the rabi season from November 2011 to February 2012 to investigate the role of nitrogen (N) and boron (B) on seed yield contributing characters and seed quality of rapeseed (Brassica campestris L.). The experiment was factorial with two factors, factor A consisted of four different N levels viz. 0, 60, 120, 180 (kg/ha) and factor B consisted of three different levels of B viz. 0, 1, 2 (kg/ha). Randomized Complete Block Design (RCBD) with three replications was used in this experiment. The results of this study showed the significant increase of seed weight plant -1 , thousand seed weight and oil content percent to both N and B independently. But percent of germination failed to statistical differences to neither N nor B. The highest seed weight plant -1 , 1000 seed weight and oil content percent was observed at 120 kg N/ha but higher dose of N 180 kg/ha failed to produce better results as 120 kg N/ha whereas the highest dose of B 2 kg/ha gave the highest value of seed weight plant -1 , 1000 seed weight and oil content percent. The interaction between N and B significantly influenced seed weight plant -1 , 1000 seed weight and oil content of seed. The maximum value of seed yield contributing characters and oil content of rapeseed was observed with the combined dose of 120 kg N/ha and 2 Kg B/ha whereas the lowest values were obtained from control or no fertilization. The maximum oil content (42.96 %) was obtained from 120 kg N/ha with 2 Kg B/ha treatment combination. Separately, the combined use of N and B did not show any significant differences on germination percent of rapeseed. Based on the present results, it can be suggested that the combined doses of 120 kg N/ha with 2 kg B/ha (N2B2) is appropriate for higher yield and quality seed production of rapeseed cv. BARI Sarisha 14. © 2014 PSCI Publisher All rights reserved. Key words: Rapeseed, Nitrogen, Boron, Seed yield contributing characters, Seed quality
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Introduction
Rapeseed (Brassica campestris L.) belongs to Brassicaceae family, which also includes cabbage, broccoli, cauliflower etc. Rapeseed seed oil is not only rich source of energy (about 9 k cal/g) but also rich in soluble vitamins A, D, E and K. The National Nutrition Council (NNC) of Bangladesh reported that recommended dietary allowance (RDA) per capita per day should be 6 g of oil for a diet with 2700 K cal. On RDA basis, the edible oil need for 150 millions peoples are 0.39 million tons of oil equivalent to 0.82 million tons of oilseed (NNC, 1984) . Mustard seeds contain 40-45 % oil and 20-25 % protein (Mondal and Wahhab, 2001) . Oil cake of rapeseed seed is a nutritious food item for cattle and fish and is also used as a good organic fertilizer. The aroma and pungent flavor of rapeseed comes from the essential secondary metabolites sinalbin which is breakdown by myrosinase to produce isothiocyanate that inhibit weed seed germination which reduces the crop-weed competition in crop fields. Rapeseed is the major oilseed crop in Bangladesh covering about 70 % of the total production. The area and production of mustard of our country was about 0.481 million hectares and 0.536 million tons, respectively with an average yield of 1.11 t/ha during 2010 -2011 (AIS, 2012 . The imbalance use of nutrients, inefficiency to select a suitable variety, lack of knowledge on climate change as well as suitable approaches which hinder the reduction of growth and seed yield of rapeseed in Bangladesh. Meanwhile, the scientists have developed some varieties to increase the yield and quality of rapeseed. In addition, several researchers are still working for improving the seed yield and oil content of rapeseed with different management practices including proper use of fertilizers macro and micro or trace elements. Fertilizer is the depending source of nutrient that high yielding varieties of rapeseed are very responsive to fertilizers especially nitrogen (Gupta et al., 1972; Rahman, 1986 and Patel et al., 2004) . The oil content of mustard seed significantly decreased with increasing levels of N up to 80 kg/ha whereas oil content increased with increasing levels of phosphorus ( Premi and Kumar, 2004) . These results suggest that the optimum dose of N for rapeseed yield contributing character of seed and oil content of rapeseed is needed to analyze. Boron (B) is directly or indirectly involved in several physiological and biochemical processes during plant growth. B deficiency causes reduction in cell enlargement in growing tissues. It's deficiency is responsible for creating male sterility and inducing floral abnormalities (Sharma, 2006) . Several physiological and biochemical functions of B in plants such as in water relation, ion absorption, IAA (Indole Acetic Acid) metabolism, sugar translocation, cell division, photosynthesis, fruit and seed development (Marschner 1995; Gupta 1993; Katyal and Singh 1983; Macus-Wyner and Rains 1982) . The seed yield also noticeably increased up to 1.5 kg B/ha and beyond that the increment of B level the seed yield decreased steadily with the irrespective of variety tested. The seed yield of mustard increased from 15.5-68.55 % due to B application (Chatterjee et al., 1985) . Crops differ in their sensitivity to B deficiency. Brassica crops in general have a high B requirement ( Mengel and Kirkby, 1987) . Seed set failure is a major reason for lower yield of rabi crops and this problem can be attributed to B deficiency, as reported in mustard (Rahman et al., 1993; Islam et al., 1997) . The rapeseed oil content significantly increased with B up to 1 kg B/ha (Thapa, 2006) . In contrast. Òztùrk et al (2007) reported that B decreased oil content in canola and suggesting that the effects of B on rapeseed oil content is under debate. The B deficiency may cause sterility i.e. less pods and less seeds per siliqua attributing lower yield (Islam and Anwar, 1994) . This emphasizes the need for a judicial use of B fertilizer. However, little is known whether B regulates plant growth, seed yield, oil content and germination percent of rapeseed. Proper dose of fertilization is an essential tactic to maximize rapeseed production in Bangladesh soil. The combined application of N and B significantly increased protein content in seed over N along. Concerning the effect of B on nutrient uptake, six element followed the order K>N>S>P>B>Zn and these were significantly influenced with B (Hossain et al. 2011) . However, to my knowledge little is known whether different doses of N along with different doses of B regulate the yield contributing character, oil content and germination percent of rapeseed using the variety-BARI Sarisha 14.
Materials and Methods
The experiment was conducted at the Sher-e-Bangla Agricultural University The land was ploughed with a rotary plough and power tiller for four times. Ploughed soil was then brought into desirable fine tilth and leveled by laddering. The weeds were cleaned properly. The final ploughing and land preparation were done on 16 November, 2011. In this experiment manures and fertilizers were used according to BARI. Sowing was done on 18 November, 2011 in rows 30 cm apart. Seeds were sown continuously in rows at a rate of 8 kg/ha. After sowing, the seeds were covered with the soil and slightly pressed by hand. The optimum plant population, 60 plants/ m 2 was maintained by thinning excess plant at 15 DAS. The plant to plant distance was maintained as 5 cm. One weeding with khurpi was given on 25 DAS. Different intercultural operations and protection measures were done when necessary. Previous randomly selected ten plants, those were considered for the growth analysis, were collected from each plot to analyze seed weight plant -1 , 1000 seed weight(g), seed oil content(%) and germination percentage. The oil content of seed was determined from Oil Seed Research Centre, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur-1701. Oil content of seeds was determined by the following methods of Cock and Van Rede (1966) and Mehlenbacher (1960) . The germination percentage of seed was analyzed from Seed Certification Agency (SCA), Joydebpur, Gazipur. The data obtained from the experiment were subjected to statistical analysis following analysis of variance technique (Russell, 1986) . The mean differences were tested through least significant difference (LSD) method.
Results and Discussion Seed weight plant -1
The nitrogen (N) showed significant variation in the seed weight plant -1 (Table 1 ). The maximum seed weight plant -1 (5.40 g) was produced by 120 kg N/ha, which was statistically similar with 60 kg N/ha and 180 kg N/ha whereas 0 kg N/ha produced the minimum seed weight plant -1 (3.14 g). Seed weight increased with the increasing rates of N fertilizer up to 120 kg/ha and then declined. These results are consistent with the other seed yield contributing characters such as length of inflorescence, siliquae per plant (data not shown). These results are supported by Singh et al. (1998) , Singh and Prasad (2003) who reported that higher seed weight plant -1 was also obtained by increasing total biomass production with 120 kg N/ha.
Many authors stated that boron (B) performs many functions in plant during growth and developmental phases in relation to ion absorption, IAA (Indole Acetic Acid) metabolism, sugar translocation, cell division, photosynthesis, fruit and seed development (Marschner 1995 and Gupta 1993) . It was also reported that the seed yield also noticeably increased from 15.5-68.55 % due to B application (Chatterjee et al., 1985) . However, to our knowledge whether B regulates seed weight plant -1 under the climatic condition of Bangladesh. This experimental result showed that there was a significant difference in the seed weight plant -1 (Table 2 ). The maximum seed weight plant -1 (5.21 g) was produced with application of 2kg B/ha. The minimum seed weight plant -1 (3.57 g) was produced in without B condition that is similar with the findings of Islam and Sarkar (1993) , they reported that application of B increased significantly the number of siliquae plant -1 , no. of seeds siliqua -1 and seed weight of rapeseed. Seed weight plant -1 indicated a significant variation among the treatment combinations of N and B (Table 3 ). The maximum seed weight plant -1 (6.48 g) was found in N 2 B 2 treatment combination, 120 kg N/ha and 2 kg B /ha, whereas the minimum seed weight plant -1 (2.03 g) was found with 0 kg N/ha and 0 kg B /ha.
Thousand seed weight (g)
N did influence significantly on the thousand seed weight ( Table 1 ). The maximum thousand seed weight (4.46 g) was produced by 120 kg N/ha, which was statistically similar with 60 kg N/ha and 180 kg N/ha treatment and 0 kg N/ha produced the lowest thousand seed weight (3.21 g). Ozer (2003) The weight of thousand seed was significantly influenced by B ( Table 2 ). The highest thousand seed weight (4.15 g) was obtained with 2kg B/ha. The lowest thousand seed weight (3.56 g) was obtained from without B.
Thousand seed weight was significantly affected by both N and B (Table 3 ). The highest thousand seed weight (5.07 g) was found in N 2 B 2 treatment combination, 120 kg N/ha and 2 kg B /ha whereas the lowest thousand seed weight (2.91 g) was found in N 0 B 0 treatment combination 0 kg N/ha and 0 kg B /ha (Table 3) . These results suggest that combined use of appropriate doses of N and B produced maximum thousand seed weight than the use of same dose of N or B along.
Oil content(%)
In this study oil content show significant influence by different nitrogen (N) levels (Figure 1 ). Figure 1 revealed that application of N at 120 kg/ha (N 2 ) gave the maximum oil content (42.82 %) and the minimum oil content (42.30 %) was obtained from 0 kg N/ha. Singh et al. (2004) also reported that N application did not affect the oil content of rapeseed. The present results of oil content of rapeseed suggest that N improve the oil percent up to 120 kg N /ha but not 180 kg /ha.
The oil content varied significantly due to the application of different levels of boron (B) fertilizer (Figure 2 ). The highest oil content (42.82 %) was obtained from B 2 , 2 kg B/ha while 0 kg B/ha gave the lowest (42.33 %) oil content. These results suggest that B can synthesis oil in rapeseed and higher levels of B improve the percent of oil in rapeseed.
The combined effect of N and B fertilizer was significant on oil content of rapeseed (Table 4 ). The highest oil content (42.96 %) was obtained from N 2 B 2 treatment combination, 120 kg N/ha and 2 kg B/ha whereas the lowest oil content (41.39 %) was obtained from N 0 B0 treatment combination , 0 kg N/ha and 0 kg B /ha (Table 4) . Present result of oil content of rapeseed indicate that the combined use of N and B can enhance the percent of rapeseed oil content as compared to N and B alone (Fig. 1,2, Table 4 ). Therefore, it can be suggested that the 120 kg N/ha along with 2 kg B/ha is the best combination for containing higher amount of oil percent in rapeseed. In column, means containing same letter indicate statistically similar under DMRT at 5% level of significance. Values are the means of three replications N 0 = without nitrogen, N 1 = 60 kg N/ha, N 2 = 120 kg N/ha, N 3 = 180 kg N/ha CV = Co-efficient of Variation LSD = Least Significant Difference * = Significant at 5 % level NS= Non Significant In column, means containing same letter indicate statistically similar under DMRT at 5% level of significance. Values are the means of three replications B 0 = without boron, B 1 = 1 kg B/ha, B 2 = 2 kg B/ha CV = Co-efficient of Variation LSD = Least Significant Difference * = Significant at 5 % level NS= Non Significant In 
Germination percentage
The germination percentage of seed was not significantly affected of this rapeseed variety (Figure 3) . The maximum germination percentage of seed (93.78 %) was obtained from N 1 (60 kg N/ha) whereas the minimum germination percentage of seed (92.78 %) was obtained with N 2 (120 kg N/ha). Similarly, germination percentage of seed was not influenced by B (Figure 4) . The maximum germination percentage of seed (94.17 %) was obtained from B 0 (control) and the minimum (92.42 %) from B 2 (2 kg B/ha). Again, interaction effect of N and B also had no significant variation on germination percentage of seed (Table 4 ). The maximum germination percentage of seed (94.67 %) was obtained from N 0 B 0 (0 kg N/ha and 0 kg B/ha) while the lowest (91.33 %) was obtained from N 2 B 2, 120 kg N/ha and 2 kg B/ha (Table 4) . So, there is no significant difference among the different level of N and B in respect of germination percentage of seed. The combination of N and B levels also had no significant effect on this parameter. Therefore, it suggests that N and B have no prominent function on germination of seed either independently or combinedly. Seed weight plant -1 , 1000 seed weight(g) and seed oil content(%) of rapeseed are positively correlated with nitrogen (N) and boron (B) application. Therefore, the present experimental results suggest that the combined use of 120 kg N/ha and 2 kg B/ha along with recommended doses of other fertilizer would be beneficial to increase the seed yield and oil content of rapeseed variety BARI sarisha 14 under the climatic and edaphic condition of Sher-e-Bangla Agricultural University, Dhaka.
